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Three new species of Annonaceae; Cyathocalyx tsukayae, Mitrephora imbricatarum-apicum and 
Orophea sagittalis , are described based on materials newly collected from Betung-Kerihun National 
Park, West Kalimantan, Indonesia. 
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The island of Borneo in the wet tropical of 
Asia contains extremely rich biodiversity. Huge 
areas of primary forests, however, have been se¬ 
verely disturbed by human activities and the rich 
biodiversity is decreasing (Butler 2013). Because 
much is still unknown of the biota, such as exact 
species numbers, distribution areas, and so on, it 
is still difficult to establish an appropriate plan to 
conserve the island’s biodiversity. For botanists, 
additional field work is badly needed. Since 
2004, my colleagues and 1 have undertaken field 
surveys in the center of Borneo between Central 
and West Kalimantan, Indonesia, and Sarawak, 
Malaysia, in collaboration with Herbarium Bo- 
goriense, the Research Center for Biology - LIPI, 
Indonesia, which has resulted in the discover of 
new genera and species (Okada & Tsukaya 2013, 
Tsukaya & Okada 2013). 

During our field survey in Betung-Kerihun 
National Park, West Kalimantan, Indonesia, 
plants we found several interesting members of 
the Annonaceae. When trying to identify them 
using revisions (Kessler 1988, Wang & Saunders 
2006, Weerasooriya & Saunders 2010), it became 
clear that some of them in the genera Cyathoca¬ 
lyx, Mitrephora and Orophea from primary rain 


forests were previously unknown to science. I 
here describe them and give details for each. 

The Annonaceae contain about 112 genera 
and more than 2400 species (Couvreur et al. 
2011). Among them, the Asian genera, Cyathoc¬ 
alyx, Mitrephora and Orophea, are reported to 
contain 15,47, and 37 species, respectively (Wang 
& Saunders 2006, Weerasooriya & Saunders 
2010, Kessler 1988). 

Along with herbarium specimens, we also 
collected material in 50% (v/v) ethanol to observe 
details of the flower structure. Measurements 
and observations of the stamen and carpels were 
conducted using pickled materials. 

Cyathocalyx tsukayae H. Okada, sp. nov. — 

Figs. 1A, B, 2. 

Cyathocalyx tsukayae resembles C. hexagynus (Miq.) R. 
J. Wang & R. M. K. Saunders, which is endemic to Suma¬ 
tra, but it is distinguished from C. hexagynus by the num¬ 
ber of carpels, ca. 30 vs. 4-6 in C. hexagynus. 

Typus. INDONESIA. West Kalimantan, Kabupaten 
Kapuas Hulu, Putssibau, Betung-Kurihun National Park, 
Sungai (River) Hopungoi, a branch of Sg. Kapuas, 
00°59'58.1" N, 113°38'22.2" E, 151 m alt. 29 December, 
2010. H. Okada, H. Tsukaya & H. Nagamasu WKO-152 
(holo- BO; iso- HYO, KYO, TI, TNS). 
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Trees, 10 m tall. Twigs glabrous, furrowed. 
Leaves petiolate; petiole 10 mm long, 3 mm in 
diam., glabrous; lamina membranous, glabrous, 
elliptic, 22-25 cm long, 7-9 cm wide, base ob¬ 
tuse, apex caudate, abaxial midrib prominent, ad- 
axial midrib impressed, secondary nerves 13-15, 
abaxially prominent, adaxially impressed. Inflo¬ 
rescences on older branches, extra-axillary, with 
1-3 flowers; peduncle sparsely pubescent, 2-2.5 
cm long, 1 mm in diam., bracteate at middle and 
lower half; bracts rusty pubescent, triangular, 1 
mm long, 1-1.5 mm wide, 4 cm long, 2 mm in 
diam. in fruit. Flowers: sepals united, triangular, 
6-7 mm long, abaxially pilose, adaxially gla¬ 
brous; outer petals abaxially and adaxially pi¬ 
lose, creamy white, lanceolate, 40 mm long, 8 
mm wide below constriction, 5-6 mm wide 
above constriction, inner petals abaxially and ad¬ 
axially pilose, creamy white, lanceolate, 35 mm 
long, 5 mm wide above constriction. Stamens 1 
about 50, connective truncate, 1-1.5 mm long, 
0.4-0.5 mm wide. Carpels 1 about 30, densely 
pubescent, 1.5 mm long, 0.4 mm wide, stigma U- 
shaped, sparsely pubescent, ovule 1. Fruits: stipe 
of carpels 15-20 mm long, 1.5 mm in diam., car¬ 
pels 8-14, ellipsoid-cylindrical, 20-25 mm long, 
13-15 mm in diam.; seed 1. 

Distribution. Betung-Kerihun National Park, 
West Kalimantan, Indonesia. 

Etymology. The epithet honors Dr. H. Tsuka- 
ya, a member of our team who has botanized in 
the heart of Borneo, and who discovered the 
plants with mature flowers in good condition, by 
which identification was possible. 

Notes. Cyathocalyx tsukayae was observed at 
three different localities in Betung-Kurihun Na¬ 
tional Park; one near the east end of the park, and 
two near the west end of the park. Cyathocalyx 
tsukayae may be widely distributed in lowland 
primary forests near streams within the park. We 
also noticed other individuals in the same locali¬ 
ties in various stages of reproduction, from flower 
buds and flowers to fruits. 


Additional specimens examined. INDONESIA. West 
Kalimantan, Kabupaten Kapuas Hulu, Putssibau, Sg. 
Tekelan, Sg. Pondok, a branch of Sg. Embaloh, Betung- 
Kurihun National Park. Okada, Tsukaya & Soejima 
WKO-11-08. (BO, HYO, KYO, TI, TNS); Kabupaten 
Kapuas Hulu, Putssibau, Sg. Tekelan, Sg. Rantaugong, a 
branch of Sg. Embaloh, Betung-Kurihun National Park. 
Okada, Tsukaya & Soejima WKO-11-17. (BO. HYO, 
KYO, TI, TNS). 

Mitrephora imbricatarum-apicum H. Okada, 
sp. nov. —Figs. 1C, D, 3. 

Although Mitrephora imbricatarum-apicum is similar to 
Mitrephora longipetala Miq. in a number of characteris¬ 
tics, it differs in having a caudate leaf apex (vs. acute - 
acuminate), out margins of the petals recurved (vs. slight¬ 
ly undulate), claw of inner petals glabrous and apex to- 
mentose adaxially (vs. sparsely pubescent distally and 
apex wooly adaxially), claw cylindrical (vs. flat), apical 
margins imbricate (vs. connivent), and apex sagittate (vs. 
rhombic). 

Typus. INDONESIA. West Kalimantan, Kabupaten 
Kapuas Hulu, Putssibau, Betung-Kurihun National Park, 
Sungai (River) Kobakatan Dua, a branch of upstream of 
Sg. Kapuas, 00°56T8.4" N, 113°37'56.2" E, 26 December 
2010, H. Okada, H. Tsukaya & H. Nagamasu WKO-122 
(holo- BO; iso- TNS)* 2 . 

Trees, 5 m tall. Young twigs rusty tomentose. 
Leaves petiolate; petiole rusty tomentose, 6-10 
mm long, 3-4 mm in diam., lamina coriaceous, 
elliptic, 22-30 cm long, 7-9 cm wide, base round¬ 
ed, apex caudate, about 4 cm long, abaxially rusty 
pilose, adaxially shining glabrous, midrib abaxi¬ 
ally prominent, rusty tomentose, adaxially im¬ 
pressed, secondary nerves 12-15 pairs, abaxially 
prominent, rusty puberulous, adaxially slightly 
impressed, faint. Inflorescences opposite leaf, 
rachis simple, internode tight, densely rusty pu¬ 
bescent. Flowers 2 pedicellate, pedicel rusty to¬ 
mentose, 4 mm long, 3 mm in diam.; bracteate at 
middle, bract rusty tomentose, triangular, 1 mm 
long, 3 mm wide; sepals separate, rusty tomen¬ 
tose, triangular, 3 mm long, 4 mm wide, outer 
petals ovate, 8 mm long, 5.5 mm wide, base 


*1 Measurements of stamen and carpel were conducted using *2 Although several herbarium specimens were collected at 
pickled materials. the type locality, almost all were lost accidentally. The sheet 

with mature flowers was also lost. The characteristics of the 
flowers were therefore observed using pickled, slightly im¬ 
mature flowers. 
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Fig. 1. A: Flower of Cyathocalyx tsukayae. About xl/3. B: Fruit of C. tsukayae. About xl/4. C: branch with flower of Mitrephora 
imbricatcirum-apicum. Scale = 1 cm. D: Closeup of flower of M. imbricatarum-apicum. Note recurved outer petals, and im¬ 
bricate, but not cohering apexes of inner petals. Scale = 1 mm. E: Flower of Orophea sagittalis. Scale = 1 mm. F: Nectary 
pattern of adaxial surface of inner petal of slightly immature flower (pickled material). Scale = 1 mm. 
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Fig. 2. Cyathocalyx tsukayae. A: United sepals. About x2. B: Carpels and stamens. U-shaped stigma; part of petals removed. 
About x4. C: Densely pubescent carpel and pubescent stigma. D: Stamen. Scale in C, D = 0.5 mm. A, B. From live plants at 
type locality. C, D. From mature pickled material. 
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rounded, apex acute, pubescent abaxially, gla¬ 
brous adaxially, inner petals connivent, claw cy¬ 
lindrical, glabrous, 9 mm long, 1 mm in diam., 
base sagittate to deeply cordate, apex ovate, tip 
acute, sparsely puberulous abaxially, tomentose 
adaxially, 5 mm long, 3-4 mm wide. [At maturity 
(cf. Fig. ID), outer petals recurved, proximal one 
fourth green, distal one fourth pink, central por¬ 
tion lemon yellow, about 15 mm long, inner pet¬ 
als imbricate, claw cylindrical, glabrous, proxi¬ 
mal two third green, following one third pink, 1.5 
mm in diam., apex obovate, tip attenuate, base 
sagittate, lemon yellow, 6.5 mm long, 3 mm 
wide.]* 3 Stamens many; connective hemispheric, 
1.3 mm long, 0.5 mm wide. Carpels about 25; 
ovary cylindrical, 1 mm long, 0.5 mm in diam.; 
stigma globose, 0.8 mm long, 0.9 mm in diam.; 
ovules 8, in 2 rows. Fruits not seen. 

Distribution. Known only from the type lo¬ 
cality. 

Notes. The apex of the inner petals of Mi¬ 
trephora imbricatarum-apicum cohere tightly 
when immature (Fig. 3A, B), but at maturity they 
are not only separate (cf. Kessler 1993; p.l 19), but 
rather imbricate (Fig. ID). This characteristic is 
clearly observed in fresh mature flowers, but is 
difficult to observe in herbarium specimens, as 
mentioned by Weerasooriya & Saunders (2010; 
P-18). 


Orophea sagittalis H. Okada, sp. nov. —Figs. 
IE, F, 4. 

Orophea sagittalis resembles Orophea flagellaris Kessler 
in the pattern of the nectary, but is distinguishable by hav¬ 
ing a short inflorescence, 2-3 cm long (vs. ca. 20 cm 
long), depressed sagittate nectary (vs. triangular), 6 
ovules (vs. 3), 3 stamens with a truncate connective (vs. 6 
with an extended connective), 6 staminodes (vs. 3) (cf. 
Table 1). 

Typus. INDONESIA, West Kalimantan, Kabupaten 
Kapuas Hulu, Putssibau, Betung Kurihun National Park, 
Sungai (River) Anak Pono, Sg. Pono, Sg. Tobobong Ko- 
pang, a branch of Sg. Bungan, upstream of Sg. Kapuas, 
00°54'51.1" N, 113°40'20.7" E, 27 December 2010, H. 
Okada, H. Tsukaya, H. Nagamasu WKO-129 (holo- BO; 
iso- HYO, TI, TNS). 

Trees, small. Twigs rusty-tomentose. Leaves 
petiolate; petiole stout, 3-4 mm long, 2-2.5 mm 
in diam.; lamina membranous, obovate, 19-25 
cm long, 5.5-8 cm wide, abaxially rusty pilose on 
midrib, adaxially glabrous, base rounded, apex 
acuminate to caudate, midrib prominent abaxial¬ 
ly, slightly impressed adaxially, secondary nerves 
11-13 pairs, abaxially prominent, adaxially faint. 
Inflorescence supra-axillary; peduncle 2-3 cm 
long, slender, 1-1.5 mm in diam., pubescent. 
Flowers pedicellate; pedicels rusty pilose, 5-9 
mm long, 1 mm in diam., bracteate at middle; 
bracts elliptic, 3 mm long, 1 mm wide, apex 
acute. Sepals triangular, 4 mm long, 3 mm wide. 


Table 1. Characteristics of species of Orophea with type 6 nectary* (cf. Kessler 1988). 



O. flagellaris 

O. hirsuta 

O. kerrii 

O. sagittalis 
(present species) 

Inflorescence 

long (ca. 20 cm) 

short (1.5 cm) 

short (2-3 mm) 

short (ca. 2-3 cm) 

No. of nectaries 

1 

2 (?) 

1 

1 

Shape of nectary 

triangular 

round cushion 

U-shape 

depressed sagittate 

No. of carpels 

3 

3 

12 

3 

No. of ovules 

3 ** 

2 

2 

6 

No. of stamens 

6 

6 

12 

3 

Connective 

extended 

- 

truncate 

truncate 

No. of staminodes 

3 

0 

0 

6 

Shape of staminodes 

rod shaped 

- 

- 

rod shaped 


* Species of Orophea exhibit a peculiar pattern on the inside surface of the inner petals. The type 6 nectary is characterized as 
U-shaped (or horseshoe-shaped), triangular or cushion-shaped (see Kessler [1988] for other types). 

** Kessler (1988) described the number of ovules of O. flagellaris as three, but about eight ovules are shown in Fig. 5J. 


* 3 Observations within square brackets were made based on 
photographs of mature flowers. 


Nil-Electronic Library Service 






The Japanese Society for Plant Systematics 


22 


Acta Phytotax. Geobot. 


Vol. 65 



Fig. 3. Mitrephora imbricatarum-apicum. A: Immature flower; outer petals removed; showing many stigmas in central part of 
flower. Apex of petals coherent when immature (see Fig. ID). Densely pubescent adaxial surface of apex. B: Sagittate or 
deeply cordate apex of inner petal. View from different angle from Fig. A. C: Abaxial surface of outer petal. Positions of A 
and C are adjusted vertically. Scales in A-C = 2 mm. D: Ovules. E: Glabrous carpel with large stigma. F: Abaxial view of 
stamen with hemispherical connective. Scales in D-F = 0.5 mm. A-F: Photographs from slightly immature pickled materials. 
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Fig. 4. Orophea sagittalis. A: Miliusoid stamen, adaxial view. B: Miliusoid stamen, abaxial view. Note truncate connective. C: 
Rod-shaped staminode. D: Pubescent carpel with six ovules; ovary wall partly removed. Scales = 1 mm. 
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rusty tomentose; outer petals ovate, 7 mm long, 4 
mm wide, abaxially pubescent, veins prominent, 
adaxially glabrous, veins impressed, pale cream 
with pale pink apex; inner petals trullate, 5 mm 
long, 3 mm wide, both surfaces glabrous, limb 1 
mm long, pale cream with pale pink apex, nec¬ 
tary depressed and reversed sagittate. Stamens 4 
3, miliusoid, 1.2 mm long, 0.9 mm wide, connec¬ 
tive truncate. Staminodes 6, rod-shape, 1 mm 
long, 0.4 mm in diam. Carpels 4 3; ovary pyri¬ 
form, densely pubescent, 1 mm long, 0.4 mm in 
diam.; stigma hemispherical, 0.3 mm in diam.; 
ovules 6. Fruits not seen. 

Distribution. Known only from the type lo¬ 
cality. 

Note. Orophea sagittalis was found in an un¬ 
disturbed primary forest near a stream. The area 
was rather close to the uppermost village, Nanga 
Bungan, where a branch office of the Betung- 
Kerihun National Park is located (no permanent 
officer). Although some parts of the forest sur¬ 
rounding the village were disturbed for swidden 
agriculture, almost all forests appeared to be pri¬ 
mary. Our team required about one hour by speed 
boot from the village to the well-protected pri¬ 
mary forest. Fortunately, the type locality is well 
protected by the Indonesian government. 

I would like to express my cordial thanks to the Secre¬ 
tariat of Permission for Foreign Research, the Ministry of 
Research and Technology, Republic of Indonesia 
(RISTEK), who kindly allowed field research in West Ka¬ 
limantan, and to the Indonesian Institute of Science 
(LIPI) and the Betung Kerihun National Park office for 
kindly allowing this study in Betung-Kerihun National 
Park, West Kalimantan. I also thank Dr. Dedy Daernaedi 
and Dr. Marlina Ardiyani of Herbarium Bogoriense (BO), 


Vol. 65 

LIPI for their kind arrangements and support in the field. 
Mr. Arief Hidayat of Herbarium Bogoriense kindly guid¬ 
ed us through the complex procedure of obtaining re¬ 
search permits. Dr. H. Tsukaya, University of Tokyo, Dr. 
H. Nagamasu, Kyoto University, and Dr. A. Soejima, Ku¬ 
mamoto University, joined our team to botanize in the 
heart of Borneo and supported my activities in the field. 
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* 4 Measurements for stamen and carpel were conducted us¬ 
ing pickled materials. 
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